One new 5α,8α-epidioxysterol, 3-acetylaxinysterol (1), along with one known sterol, axinysterol (2), were isolated from a Formosan sponge, Axinyssa sp.. The structures of the compounds were determined by spectroscopic methods and the absolute configuration of 2 was further confirmed by single-crystal X-ray diffraction analysis for the first time. Compound 2 exhibited significant cytotoxicity against K562 and Molt 4 cancer cell lines.
In previous reports, the sponges have emerged as one of the most prolific sources for discovery of novel secondary metabolites [1] . Some of these have been found to possess several kinds of biological activities, such as cytotoxic [2, 3] , antimicrobial [4] , and antiviral properties [5] . In continuation of our search for biologically active secondary metabolites from a sponge, Axinyssa sp., we have isolated one new 5α,8α-epidioxysterol, 3-acetylaxinysterol (1), along with one known sterol, axinysterol (2) [6, 7] (Figure 1a ). The structures of 1 and 2 were established by detailed spectroscopic analysis, including 2D NMR. The absolute configuration of 2 was determined by X-ray analysis ( Figure 1b ) and is reported herein for the first time [8] . We report the structural elucidation and cytotoxicity of these metabolites.
The new metabolite 1, colorless needles, was established as C 30 H 44 O 4 , by the HR-ESI-MS [M + Na] + ion at m/z 491.3137, implying nine degrees of unsaturation. The IR spectrum of 1 showed an absorption band at 1732 cm -1 , suggesting the presence of a carbonyl group. The structure of this compound was deduced from its 13 C NMR and DEPT spectroscopic data (Table 1) , which showed that the compound has 30 carbons, including six methyls (including one acetate methyl), seven sp 3 methylenes, one sp 2 methylene, six sp 3 methines (including one oxymethine), four sp 2 methines, four sp 3 quaternary carbons, and two sp 2 quaternary carbons (including one ester carbonyl). From the 1 H NMR spectrum of 1, resonances of four olefinic methine protons (δ 6.51, 1H, d, J = 8.5 Hz; δ 6.23, 1H, d, J = 8.5 Hz; δ 5.24, 2H, m), two olefinic methylene protons (δ 4.70, 2H, br s) and one oxygenated methine (δ 4.98, m) were observed. By comparison of the NMR data of 1 with that of 2, it was found that the 1 H and 13 C NMR data of 1 were very similar to those of 2, with the difference that 1 contains one more acetyl group relative to 2. Comparison of the 1 H and 13 C NMR spectroscopic data of 1 with those of 2 revealed 1 as the acetyl derivative of 2. It was found that H-3 of 2 resonated upfield ( 3.96, m) relative to 1 ( 4.98, m). Thus, the hydroxy group at C-3 of 2 was replaced by an acetoxy group in 1. Metabolite 1 was isolated together with 2 from the same organism and both possess very similar molecular skeletons, and based on a shared biosynthetic pathway, it is proposed that both compounds have the same absolute configurations. carcinoma (MDA-MB-231 and T47D) [9, 10] . The results showed that compound 2 exhibited significant cytotoxicity against K562 and Molt 4 cancer cell lines with IC 50 values of 1.6 and 1.3 μg/mL, respectively.
Experimental
General: Optical rotation, Jasco P-1010 digital polarimeter; IR, Varian Digilab FTS 1000 Fourier transform infrared spectrophotometer; NMR, Varian Unity INOVA 500 FT-NMR instrument; ESIMS and HRESIMS, Bruker APEX II mass spectrometer. CC, silica gel (230-400 mesh); TLC, precoated Kieselgel 60 F254 plates and compounds were visualized by spraying with 10% H 2 SO 4 solution followed by heating; HPLC was performed using a system comprised of a Hitachi L-7100 pump (Hitachi, Tokyo, Japan) and a Rheodyne 7725 injection port (Rheodyne, Cotati, CA, USA). A preparative normal phase column (250 × 21.2 mm, 5 μm) was used for HPLC.
Animal material:
The specimen of Axinyssa sp. was collected by scuba divers at a depth of 5-10 m from coral reefs off the coast of Pingtung, Taiwan, in April, 2012. A voucher specimen was deposited in the National Museum of Marine Biology and Aquarium, Taiwan (specimen no. 2012SP-1).
Extraction and isolation:
The sponge (590 g, fresh wt) was stored frozen and then freeze dried. The freeze-dried material (110 g) was minced and extracted exhaustively with EtOAc. The EtOAc extract was evaporated to yield a residue (1.8 g), which was subjected to open CC on silica gel eluting with n-hexane (H)-EtOAc (E) gradient and EtOAc (E)-acetone (A) gradient, to give 19 fractions. Fraction 6, eluted with n-hexane-EtOAc (5:1), was chromatographed by normal phase HPLC using n-hexane-acetone (10:1) to afford 12 subfractions (A1-A12). Subfraction A4 was separated by normal phase HPLC using n-hexane-acetone (10:1) to afford 1 (9.5 mg, 0.53%, dry wt of extract). Fraction 12, eluted with n-hexane-EtOAc (1:1), was chromatographed by normal phase HPLC using nhexane-acetone (3:1) to afford 28 subfractions (B1-B28). Subfraction B1 was separated by normal phase HPLC using nhexane-acetone (2:1) to afford 2 (35.0 mg, 1.94%, dry wt of extract). (1) [α] Axinysterol (2) [α] [8] : A suitable colorless crystal was grown by slow evaporation of the EtOAc solution. Diffraction intensity data were acquired with a Bruker APEX DUO singlecrystal X-ray diffractometer with graphite-monochromated Mo Kα radiation (λ = 1.54178 Å). Crystal data for this compound: Cytotoxicity testing: Cell lines were purchased from the American Type Culture Collection (ATCC). Cytotoxicity assays of both compounds 1 and 2 were performed using the MTT colorimetric method [9, 10] . As a positive control, we employed doxorubicin, which exhibited cytotoxicity to K562, Molt 4, HCT-116, DLD-1, T47D and MDA-MB-231 cells with IC 50 values of 0.17, 0.01, 0.56, 0.43, 0.99 and 0.09 μg/mL, respectively.
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